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(54) OPTICAL BUS AND SIGNAL PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical bus with high 
resistance to dust or like and environment change such as 
temperature change in which the free attachment or 
detachment of a circuit board can be easily attained according 
to the extendibility of a system by diffusing an incident signal 
beam to an optical bus main body by a signal beam incident 
part, and diffusing and a signal beam propagated in the optical 
bus main body by a signal beam emitting part. 
SOLUTION: An optical bus 10 is provided with a signal beam 
incident part 1 1, signal beam emitting part 14, and light 
transmitting layer 16 constituting an optical bus 10 main body 
for propagating the incident signal beam to the signal beam 
emitting part 14. A first light diffusing layer 12 of the signal 
beam incident part 1 1 diffuses the incident signal beam to the 
light transmitting layer 16. This light diffusing layer 12 is 
adhered to the edge face of the light transmitting layer 16. Also, 
a second light diffusing layer 15 of the signal beam emitting part 
14 diffuses a signal light propagated through the light 
transmitting layer 16, and emits it from the signal beam emitting 

part 14. This light diffusing layer 15 is adhered to the edge face of the light transmitting layer 16 at an 
opposite side to the edge face to which the light diffusing layer 12 is adhered. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The signal light incidence section to which incidence of the signal light is carried out, and the 
signal light outgoing radiation section to which outgoing radiation of the signal light is carried out, While 
having the 1st optical diffusion means which turns the signal light in which is the optical bus which has the 
optical bus body which spreads the signal light which carried out incidence from said signal light incidence 
section in the signal light outgoing radiation section, and said signal light incidence section carried out 
incidence in an optical bus body, and diffuses it The optical bus characterized by having the 2nd optical 
diffusion means which said signal light outgoing radiation section diffuses the signal light which has spread 
the inside of an optical bus body, and carries out outgoing radiation from this signal light outgoing radiation 
section. 

[Claim 2] The 1st circuit board in which the circuit which generates the signal which makes the signal light 
by which outgoing radiation is carried out from the signal light outgoing radiation edge which carries out 
outgoing radiation, and this signal light outgoing radiation edge support a base and signal light was carried, 
The signal light incidence section which was fixed to the 2nd circuit board in which the circuit which 
performs signal processing based on the signal which the signal light which carried out incidence supports 
from the signal light incidence edge which carries out incidence of the signal light, and this signal light 
incidence edge was carried, and said base and to which incidence of the signal light is carried out, It has the 
signal light outgoing radiation section to which outgoing radiation of the signal light is carried out, and the 
optical bus body which spreads the signal light which carried out incidence from said signal light incidence 
section in the signal light outgoing radiation section. It has 1 st optical diffusion means by which said signal 
light incidence section turns the signal light which carried out incidence in an optical bus body, and diffuses 
it. The optical bus which comes to have the 2nd optical diffusion means which said signal light outgoing 
radiation section diffuses the signal light which has spread the inside of an optical bus body, and carries out 
outgoing radiation from this signal light outgoing radiation section, And while the signal light outgoing 
radiation edge in which it was carried by said 1st circuit board is combined with said optical bus in said 
signal light incidence section, said the 1st circuit board and said 2nd circuit board The signal processor 
characterized by equipping the condition that the signal light incidence edge carried in said 2nd circuit board 
is combined with said optical bus in said signal light outgoing radiation section with the base fixed part 
fixed on said base. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical bus which bears propagation of a lightwave 
signal, and the signal processor which performs signal processing including transmission and reception of 
the data using the optical bus. 
[0002] 

[Description of the Prior Art] By development of a very large-scale integrated circuit (VLSI), the circuitry 
of the circuit board (daughter board) used with data processing system has been increasing substantially. 
Since the number of signal connection to each circuit board increases as circuitry increases, the juxtaposition 
architecture which needs many connection connectors and path cords has been adopted as the data bus board 
(mother board) which connects between each circuit board (daughter board) by the bus structure. Although 
improvement in the working speed of a juxtaposition bus has been achieved by advancing parallelization by 
multilayering and detailed-izing of a path cord, the processing speed of a system may be restricted with the 
working speed of a juxtaposition bus by the signal delay resulting from the capacity between connection 
wiring, or connection wiring resistance, moreover, the electromagnetism by the densification of 
juxtaposition bus connection wiring ~ the problem of a noise (EMLElectromagnetic Interference) also 
serves as big constraint to the improvement in processing speed of a system. 

[0003] In order to solve such a problem and to aim at improvement in the working speed of a juxtaposition 
bus, using the system intrinsic-light connection technique called an optical interconnection is examined. The 
outline of an optical interconnection technique "Teiji Uchida, The 9th time Circuit mounting academic 
lecture convention 15C01, pp.201 - 202" and "H.Tomimuro etal., "Packaging Technology for Optical 
Interconnects", and IEEE Tokyo No. 33 The technique of various gestalten is proposed according to the 
content of the structure of a system as indicated by pp.8 1-86, 1994", and "the Wada **** electronics April, 
1993 issue and pp.52-55." 
[0004] 

[Problem(s) to be Solved by the Invention] To JP,2-41042,A, among various optical interconnection 
techniques of a gestalt by which the conventional proposal was made The example which applied the optical 
data transmission method using a high speed and luminescence/light-receiving device of high sensitivity to 
the data bus is indicated. There Luminescence/light-receiving device is arranged to front flesh-side both 
sides of each circuit board, and the serial light data bus for the loop transmission between each circuit board 
which combined spatially between luminescence/light-receiving devices on the adjoining circuit board 
which was included in the system frame with light is proposed. By this method, light / electric conversion of 
the signal light sent out from a certain circuit board of one sheet is carried out by the adjoining circuit board, 
and it is further transmitted among all the circuit boards included in the system frame, repeating [ the 
electrical and electric equipment / optical conversion is shortly carried out by that circuit board, each circuit 
board is arranged by the serial one by one as signal light is sent out to the circuit board which adjoins a 
degree, and ] light / electric conversion, and the electrical and electric equipment / optical conversion on 
each circuit board. For this reason, a signal transduction rate receives that constraint at the same time it is 
dependent on the light / electric conversion rate of light-receiving/luminescence device, and the electrical 
and electric equipment / optical conversion rate arranged on each circuit board. Moreover, since the optical 
coupling by light-receiving/luminescence device arranged on each circuit board between which free space 
was made to be placed is used, it is necessary for the data transmission between each circuit board to have 
performed optical alignment of luminescence/light-receiving device arranged to adjoining circuit board table 
flesh-side both sides, and for all the circuit boards to have joined together optically. Furthermore, since each 
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circuit board is combined through free space, the interference between the adjoining optical data 
transmission lines (cross talk) occurs, and poor transmission of data is expected. Moreover, when signal 
light diffuses according to the environment in a system frame, for example, dust etc., it is also expected that 
poor transmission of data occurs. Furthermore, since each circuit board is arranged at the serial and 
connection breaks off there when one of boards is removed, the excessive circuit board for compensating it 
is needed. That is, the circuit board cannot be detached and attached freely but there is a problem that the 
number of the circuit boards will be fixed. 

[0005] As a data transmission technique between the circuit boards in which the free space other than these 
was used, in JP,61-196210,A, the plate which has the 2nd parallel page and which was counterposed by the 
light source is provided, and the method which combines between the circuit boards optically through the 
optical path constituted by the diffraction grating and reflective component which have been arranged on the 
plate front face is indicated. By this method, it cannot transmit to one point which had the light emitted from 
one point fixed, but there is a problem that between [ no ] circuit boards is comprehensively connectable like 
an electric bus. Moreover, since free space is used, complicated optical system is needed, since alignment 
etc. is difficult, the interference between adjoining optical transmission lines resulting from a location gap of 
an optical element (cross talk) occurs, and poor transmission of data is expected. Furthermore, since the 
initial entry between the circuit boards is determined by the diffraction grating and reflective component 
which have been arranged on the plate front face, it has various problems which cannot take out and insert 
the circuit board freely but say that expandability is low. 

[0006] Resistance [ as opposed to dust etc. in view of the above-mentioned situation ] of this invention is 
high, it is strong also to environmental variations, such as a temperature change, and free attachment and 
detachment of the circuit board aim it at offering easily a possible optical bus and the signal processor with 
which the optical bus was adopted according to the expandability of a system. 
[0007] 

[Means for Solving the Problem] Although it is possible to adopt the optical bus which diffuses and spreads 
the signal light which carried out incidence as a means to attain the above-mentioned object, when such an 
optical bus is produced simply, there is a possibility that the signal luminous intensity by which outgoing 
radiation is carried out from one certain outgoing radiation location in the incidence location of signal light 
may produce the need of detecting large dispersion and a large signal light of a dynamic range. Therefore, 
although it is necessary to perform the circuit design which suited the large dynamic range, the circuit 
design which suited the large dynamic range is serious, and has lowering of S/N, and the problem of causing 
a cost rise. 

[0008] Then, the signal light incidence section to which the optical bus of this invention is an optical bus by 
the incidence location and outgoing radiation location of signal light which lessens change of signal 
luminous intensity by which outgoing radiation is carried out further while attaining the above-mentioned 
object, and incidence of the signal light is carried out, It is the optical bus which has the signal light 
outgoing radiation section to which outgoing radiation of the signal light is carried out, and the optical bus 
body which spreads the signal light which carried out incidence from the above-mentioned signal light 
incidence section in the signal light outgoing radiation section. While having an optical diffusion means by 
which the above-mentioned signal light incidence section turns the signal light by which incidence was 
carried out in an optical bus body, and diffuses it, it is characterized by having the optical diffusion means 
which the above-mentioned signal light outgoing radiation section diffuses the signal light which has spread 
the inside of an optical bus body, and carries out outgoing radiation from this signal light outgoing radiation 
section. 

[0009] Moreover, the signal processor of this invention (1) base (2) signal light It is based on the signal 
which the signal light which carried out incidence from the signal light incidence edge which carries out 
incidence of the 1st circuit board (3) signal light in which the circuit which generates the signal supported by 
the signal light by which outgoing radiation is carried out from the signal light outgoing radiation edge 
which carries out outgoing radiation, and this signal light outgoing radiation edge was carried, and this 
signal light incidence edge supports. Signal processing The signal light incidence section which was fixed to 
the 2nd circuit board (4) above-mentioned base with which the circuit to perform was carried and to which 
incidence of the signal light is carried out, It has the signal light outgoing radiation section to which 
outgoing radiation of the signal light is carried out, and the optical bus body which spreads the signal light 
which carried out incidence from the above-mentioned signal light incidence section in the signal light 
outgoing radiation section. It has an optical diffusion means by which the above-mentioned signal light 
incidence section turns the signal light by which incidence was carried out in an optical bus body, and 
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diffuses it. The 1st circuit board of the optical bus (5) above and the 2nd circuit board of the above which 
come to have the optical diffusion means which the above-mentioned signal light outgoing radiation section 
diffuses the signal light which has spread the inside of an optical bus body, and carries out outgoing 
radiation from this signal light outgoing radiation section While the signal light outgoing radiation edge 
carried in the 1 st circuit board of the above is combined with the above-mentioned optical bus in the above- 
mentioned signal light incidence section It is characterized by equipping the condition that the signal light 
incidence edge carried in the 2nd circuit board of the above is combined with the above-mentioned optical 
bus in the above-mentioned signal light outgoing radiation section with the base fixed part fixed on the 
above-mentioned base. 
[0010] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained. Drawing 1 is 
the top view showing the optical bus of the 1st operation gestalt of this invention. This optical bus 10 has the 
optical transmission layer 16 which spreads the signal light which carried out incidence from the signal light 
incidence section 1 1 to which incidence of the signal light is carried out, the signal light outgoing radiation 
section 14 to which outgoing radiation of the signal light is carried out, and the signal light incidence section 
1 1 in the signal light outgoing radiation section 14 and which makes optical bus 10 body. The signal light 
incidence section 1 1 is equipped with the 1st optical diffusion layer 12 which turns to the optical 
transmission layer 1 6 the signal light which carried out incidence, and diffuses it, and has pasted up this 
optical diffusion layer 12 on the end face of the optical transmission layer 16. Moreover, the signal light 
outgoing radiation section 14 is equipped with the 2nd optical diffusion layer 15 which diffuses the signal 
light which has spread the inside of the optical transmission layer 16, and carries out outgoing radiation 
from this signal light outgoing radiation section 14, and has pasted up this optical diffusion layer 15 on the 
end face of an opposite hand with the end face which the optical diffusion layer 12 of the optical 
transmission layer 16 pasted up. 

[001 1] Moreover, along with the end face 13 by the side of the signal light incidence section 1 1 of this 
optical bus 10, two or more light emitting devices ( drawing 1 shows three light emitting devices 17, 18, and 
19) are arranged. Along with the end face 23 by the side of the signal light outgoing radiation section 14 of 
this optical bus 1 0, two or more photo detectors (this drawing shows three photo detectors 20, 2 1 , and 22) 
are arranged. A light emitting device and a photo detector Air was made to intervene and it has combined 
with the signal light incidence section 1 1 of the optical bus 10, and the signal light outgoing radiation 
section 14 optically, respectively. If outgoing radiation of the signal light is carried out from each light 
emitting device, incidence of this signal light is carried out to the signal light incidence section 1 1 , and it is 
diffused towards the inside of the optical transmission layer 16 in the optical diffusion layer 12 with which 
the signal light incidence section 1 1 is equipped, will spread the inside of the optical transmission layer 1 6, 
will diffuse it in the optical diffusion layer 15 which the signal light outgoing radiation section 14 has, will 
carry out outgoing radiation from this signal light outgoing radiation section 14, and will be received by 
each photo detector. 

[0012] The optical transmission layer 16 of this optical bus 10 is produced by PMMA 
(polymethylmethacrylate) fabricated by 1mm in thickness, and the square configuration of one side of 
150mm die length. Moreover, the optical diffusion film which formed the acrylic resin layer with a 
thickness of 1 0 micrometers in which the pigment of a silica system was mixed on polyester film, and was 
produced is used for the optical diffusion layers 12 and 15 pasted up on the end face of the optical 
transmission layer 1 6, and the diffusion property of this optical diffusion film is almost equal to perfect 
diffusion distribution. A light emitting device is a laser diode with an oscillation wavelength [ of 680nm ], 
and an output reinforcement of 3mW, and a photo detector is Si photodiode of 0.7mm of diameters of light- 
receiving. 

[0013] Thus, as for the constituted optical bus 10, the signal light outgoing radiation section 14 is equipped 
with the optical diffusion layer 15. In order to carry out total reflection of this signal light by this end face 
when signal light spreads by the larger incident angle than a critical angle to the end face by the side of the 
signal light outgoing radiation section of this optical bus if the optical bus which does not equip the signal 
light outgoing radiation section with the optical diffusion layer is considered here, In the optical bus 10 
shown in drawing 1 although outgoing radiation of the signal light is not carried out from the signal light 
outgoing radiation section, that is, signal light is not received by the photo detector Since the signal light 
outgoing radiation section 14 is equipped with the optical diffusion layer 15 as mentioned above, even if the 
signal light spread in the signal light outgoing radiation section 14 from the optical transmission layer 16 
spreads in the signal light outgoing radiation section 14 by the larger incident angle than a critical angle This 
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signal light is diffused in the optical diffusion layer 15 which the signal light outgoing radiation section 14 
has, and outgoing radiation is carried out from this signal light outgoing radiation section 14. Therefore, 
signal light is received by any photo detector. 

[0014] Moreover, since the signal light outgoing radiation section 14 is equipped with the optical diffusion 
layer 15 as mentioned above, this optical bus 10 diffuses with breadth the signal light which carried out 
incidence to the signal light outgoing radiation section 14 from the optical transmission layer 16 in the 
thickness direction of an optical bus, or the array direction of a photo detector. If the optical bus which does 
not equip the signal light outgoing radiation section with the optical diffusion layer is considered here The 
signal light spread almost vertically to this signal light outgoing radiation section among the signal light 
spread by the incident angle smaller than a critical angle to the end face by the side of the signal light 
outgoing radiation section of this optical bus Although outgoing radiation of the greater part of this signal 
light is carried out from the signal light outgoing radiation section and light is received by the photo detector 
since there is almost no reflective component in the signal light outgoing radiation section Even if signal 
light spreads almost vertically to the signal light outgoing radiation section 14, in the optical bus 10 shown 
in drawing 1 this signal light Since it is spread with breadth in the thickness direction of the optical bus 10, 
or the array direction of a photo detector, the signal luminous intensity received by the photo detector as 
compared with the optical bus which does not equip the signal light outgoing radiation section with the 
optical diffusion layer becomes small. 

[0015] When the optical bus 10 shown in drawing 1 carries out outgoing radiation of the signal light from 
one certain light emitting device, dispersion in the signal luminous intensity received by each photo detector 
is controlled. Therefore, by this Even if it carries out incidence of the signal light from a light emitting 
device (for example, a light emitting device 1 7 and a light emitting device 1 9) which is different into this 
optical bus 1 0, dispersion of the signal luminous intensity received by one certain photo detector by the light 
emitting device is controlled. 

[0016] In addition, although the optical diffusion layers 12 and 15 which the optical bus 10 shown in 
drawing 1 has form the acrylic resin layer in which the pigment of a silica system was mixed on polyester 
film and produced If refractive indexes with mutual pigment and resin layer differ, the combination of the 
ingredient of a pigment and the ingredient of a resin layer is arbitrary, as a pigment, can apply a rutile, a zinc 
white, etc. in addition to a silica, and can apply epoxy etc. as a resin layer besides an acrylic. 
[0017] Moreover, although the optical diffusion film is used for the optical diffusion layers 12 and 15, the 
liquid crystallinity giant-molecule layer which except an optical diffusion film is sufficient as as long as an 
optical diffusion is shown, for example, was solidified in the state of random orientation may be used, or 
surface roughening of the end face by the side of the signal light outgoing radiation section of an optical bus 
may be carried out by the sandblasting method etc. Moreover, the inside of the signal light which the optical 
bus 1 0 shown in drawing 1 spreads the optical transmission layer 1 6, and is diffused in the optical diffusion 
layer 15, In order to receive the signal light which penetrates this optical diffusion layer 15 by the photo 
detector and to receive efficiently the signal light which spreads the optical transmission layer 16 by the 
photo detector As for the optical diffusion layer 15, what diffuses signal light so that larger reinforcement 
than the signal luminous intensity by which the signal luminous intensity which penetrates the optical 
diffusion layer 15 reflects by the optical diffusion layer 15, and goes to the optical transmission layer 16 
interior may be shown is desirable. 

[0018] Drawing 2 is the sectional view of the optical bus formed in the shape of [ of the 2nd operation 
gestalt of this invention ] a sheet. This sectional view is a sectional view of the thickness direction of an 
optical bus. This optical bus 40 has the optical transmission layer 46 which spreads the signal light which 
carried out incidence from the signal light incidence section 41 to which incidence of the signal light is 
carried out, the signal light outgoing radiation section 44 to which outgoing radiation of the signal light is 
carried out, and the signal light incidence section 41 in the signal light outgoing radiation section 44 and 
which makes optical bus 40 body. The signal light incidence section 41 is equipped with the optical 
diffusion layer 42 which turns to the optical transmission layer 46 the signal light by which incidence was 
carried out, and diffuses it, and has pasted up this optical diffusion layer 42 on the end face of the optical 
transmission layer 46. Moreover, with the signal light incidence section 41 side of the optical bus 40, the 
signal light outgoing radiation section 44 is formed in the opposite hand, reflected this signal light outgoing 
radiation section 44, diffusing the signal light which has spread the optical transmission layer 46, and is 
equipped with the optical diffusion layer 45 which carries out outgoing radiation from this signal light 
outgoing radiation section 44. With the end face which the optical diffusion layer 42 of the optical 
transmission layer 46 pasted up, the end face of an opposite hand is aslant cut to the table rear face of this 
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optical transmission layer 46, and the optical diffusion layer 45 with which the signal light outgoing 
radiation section 44 equips this end face cut aslant has pasted up. 

[0019] Moreover, along with the end face 43 by the side of the signal light incidence section 41 of the 
optical bus 40, two or more light emitting devices ( drawing 2 shows only one light emitting device 47) are 
arranged. In the upper part by the side of the signal light outgoing radiation section 44 of the optical bus 40 
If two or more photo detectors ( drawing 2 shows only one photo detector 48) are arranged and outgoing 
radiation of the signal light is carried out from a light emitting device 47 along with this signal light 
outgoing radiation section 44 Incidence of this signal light is carried out to the signal light incidence section 
41, it is diffused towards the optical transmission layer 46 in the optical diffusion layer 42 with which the 
signal light incidence section 41 is equipped, and is spread in the signal light outgoing radiation section 44. 
It reflects being spread towards a photo detector 48 in the optical diffusion layer 45, and outgoing radiation 
of the signal light spread in this signal light outgoing radiation section 44 is carried out from this signal light 
outgoing radiation section 44, and it is received by the photo detector 48. 

[0020] The signal light outgoing radiation section may be equipped with the optical diffusion layer which is 
made to reflect, making a photo detector turn and difftise the signal light which has spread the inside of an 
optical transmission layer as shown in drawing 2 , and carries out outgoing radiation from this signal light 
outgoing radiation section. The inside of the signal light which the optical bus 40 shown in drawing 2 
spreads the optical transmission layer 46, and is diffused in the optical diffusion layer 45, In order to receive 
the signal light reflected by this optical diffusion layer 45 by the photo detector and to receive efficiently the 
signal light which spreads the optical transmission layer 46 by the photo detector As for the optical diffusion 
layer 45, what diffuses signal light so that reinforcement with the larger signal luminous intensity which 
reflects the optical diffusion layer 45 than the signal luminous intensity which penetrates the optical 
diffusion layer 45 may be shown is desirable. 

[0021] Drawing 3 is the configuration schematic diagram showing 1 operation gestalt of the signal processor 
of this invention. The optical bus 50 is being fixed to base 51 front face which constitutes the signal 
processor 60 shown in drawing 3 . This optical bus 50 carries out the laminating of what faced across the 
optical bus 10 shown in drawing 1 by the cladding layer 52, and the optical absorption layer 53 by turns, and 
is constituted. The signal processor 60 is equipped with a light emitting device 54, a photo detector 55 and 
the circuit board 57 in which the electronic circuitry 56 was carried, and the base fixed part 58. Moreover, 
this base fixed part 58 While the light emitting device 54 carried in the circuit board 57 is combined with the 
optical bus 50 in the signal light incidence section 1 1 of the optical bus 50, a photo detector 55 fixes to the 
condition of being combined with the optical bus 50, on a substrate 51 in the signal light outgoing radiation 
section 14 of the optical bus 50. 

[0022] Thus, if the electrical signal processed in the electronic circuitry 56 is changed into signal light by 
the light emitting device 54, incidence of the constituted signal processor 60 will be carried out to the signal 
light incidence section 1 1, it will be diffused towards the optical transmission layer 16 in the optical 
diffusion layer 12 with which the signal light incidence section 1 1 is equipped, and will spread this signal 
light in the signal light outgoing radiation section 14. The signal light spread in this signal light outgoing 
radiation section 14 is diffused in the optical diffusion layer 15, and outgoing radiation is carried out from 
this signal light outgoing radiation section 14, and it is received by the photo detector 55. The signal light 
received by the photo detector 55 is changed into an electrical signal, and this electrical signal is inputted 
into the electronic circuitry 56 of another circuit board 57. 

[0023] Since the optical bus 50 of this signal processor 60 is equipped with the cladding layer 52 and the 
optical absorption layer 53, the cross talk of the signal light between adjacent optical transmission layers is 
controlled. Moreover, since this signal processor 60 is equipped with the optical bus 50, there is little change 
of signal luminous intensity by the incidence location and outgoing radiation location of signal light by 
which outgoing radiation is carried out from the optical bus 50, the design of the electronic circuitry carried 
in the circuit board is easy, and improvement in S/N and a cost cut are achieved. 
[0024] Furthermore, while each circuit board is fixed to a base fixed part, the signal processor of this 
invention is constituted so that the light emitting device and photo detector which were carried in the circuit 
board may be optically combined with an optical bus, and becomes unnecessary [ delicate alignment ]. 
[0025] 

[Example] Hereafter, the example of this invention is explained. In the example shown here, the optical bus 
of a simple configuration of not equipping the signal light outgoing radiation section with the optical 
diffusion means was used by the example of a comparison using the optical bus shown in drawing 1 . Below 
the configuration of the optical bus of this example of a comparison is explained, and the experimental result 
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performed using the optical bus of an example and each example of a comparison is explained after that. 
[0026] Drawing 4 is the top view showing the optical bus of the example of a comparison. In this 
description of drawing, the same sign as the sign given to drawing 1 is attached and shown in the same 
component as drawing 1 , and only a point of difference with drawing 1 is explained. The optical diffusion 
layer 15 with which the signal light outgoing radiation section 14 of the optical bus 10 which the signal light 
outgoing radiation section 31 of the optical bus 30 r which shows the point of difference between drawing 1 
and drawing 4 to drawing 4 shows to drawing 1 is equipped is only a point which it does not have. 
[0027] Drawing 5 is a graph which shows the signal luminous intensity received by each photo detector 
shown in drawing 1 and drawing 4 . The distance between straight-line OO 1 and each photo detector which 
show the axis of abscissa of a graph to drawing 1 and drawing 4 in the optical bus of an example and each 
example of a comparison (A photo detector location, a call, and the distance between straight-line OO' and 
each light emitting device are hereafter called a light emitting device location) is shown. The axis of 
ordinate of a graph In the optical bus of an example and each example of a comparison, the signal luminous 
intensity received by each photo detector when carrying out outgoing radiation of the light is shown from 
the light emitting device (light emitting device 1 7 shown in drawing 1 and drawing 4 ) whose light emitting 
device location is 5mm. A black dot is a result when using the optical bus of an example, and a white round 
head is a result when using the optical bus of the example of a comparison. 

[0028] By optical bus 30 of the example of a comparison, if the signal light spread in the signal light 
outgoing radiation section 31 from the optical transmission layer 16 spreads in the signal light outgoing 
radiation section 31 by the larger angle of incidence than a critical angle, total reflection of this signal light 
will be carried out by the end face 23 by the side of the signal light outgoing radiation section 31 of the 
optical bus 30. It is critical angle thetac about the signal light which the refractive index of the optical 
transmission layer 16 which the optical transmission layer 16 is manufactured by optical bus 30 of this 
example of a comparison using PMMA, and was manufactured using this PMMA is 1 .49, and it is Mukai at 
the signal light outgoing radiation section 31 since the refractive index of air is about 1, and is spread. It 
becomes thetac =sin-l(l/1.49) =42.1 degree. Therefore, when outgoing radiation of the signal light is 
carried out from a light emitting device 17 by optical bus 30 of the example of a comparison, as it carries out 
total reflection of the signal light which goes to the signal light outgoing radiation section 3 1 by the larger 
incident angle than critical angle thetac =42.1 degree by the end face 23 by the side of the signal light 
outgoing radiation section 3 1 , and it is shown in drawing 5 , in the photo detector which has a photo detector 
location in the location of 140mm or more, most signal luminous intensities received are zero. Moreover, 
since the reflective component in an end face 23 increases so that this incident angle approaches a critical 
angle even if it is the signal light which goes to the signal light outgoing radiation section 31 by the incident 
angle smaller than critical angle thetac =42.1 degree, as the array direction of a photo detector shows greatly 
the signal luminous intensity by which outgoing radiation is carried out from the signal light outgoing 
radiation section 3 1 to dispersion and drawing 5 , a photo detector location follows on becoming large, and 
the signal luminous intensity received by the photo detector becomes small. 

[0029] Since, as for the optical bus 10 of an example, the signal light outgoing radiation section 14 is 
equipped with the optical diffusion layer 15 on the other hand, Even if the signal light spread in the signal 
light outgoing radiation section 14 from the optical transmission layer 16 spreads in the signal light outgoing 
radiation section 14 by the larger incident angle than a critical angle This signal light is diffused in the 
optical diffusion layer 15 which the signal light outgoing radiation section 14 has, outgoing radiation is 
carried out from this signal light outgoing radiation section 14, and as shown in drawing 5 , even if a photo 
detector location is a photo detector in the location of 140mm or more, signal light with a reinforcement of 
1.5 microwatts - about 2.0 microwatts is received. 

[0030] Moreover, since the signal light outgoing radiation section 14 is equipped with the optical diffusion 
layer 15 by optical bus 10 of an example, Although this signal light is diffused with breadth in the thickness 
direction of the optical bus 10, or the array direction of a photo detector according to the optical diffusion 
layer 15 even if it is the signal light which the signal light which is Mukai and is spread in the signal light 
outgoing radiation section 14 spreads almost vertically to this signal light outgoing radiation section 14 
Since this signal light does not almost have a reflective component in an end face 23 and outgoing radiation 
of the greater part of this signal light is carried out from the signal light outgoing radiation section 31 by 
optical bus 30 of the example of a comparison, even if signal light spreads almost vertically to the signal 
light outgoing radiation section 31, The signal luminous intensity by which the optical bus 10 of an example 
is received by the photo detector as compared with the optical bus 30 of the example of a comparison 
becomes small. By optical bus 10 of an example 1, as shown in drawing 5 , the signal luminous intensity by 
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which a photo detector location is received by the photo detector rather than the optical bus 30 of the 
example of a comparison in 0 to 80mm is small. From the graph of drawing 5 , the optical bus 10 of an 
example is understood that dispersion in the signal luminous intensity by the photo detector location 
received is smaller than the optical bus 30 of the example of a comparison. 

[0031] Drawing 6 is a graph which shows the signal luminous intensity received by one certain photo 
detector at the time of carrying out outgoing radiation of the signal light from each light emitting device 
shown in drawing 1 and drawing 4 . The axis of abscissa of a graph shows the light emitting device location 
of the light emitting device located in a line along with the signal light incidence section in the optical bus of 
an example and each example of a comparison, and the axis of ordinate of a graph shows the signal 
luminous intensity received by the photo detector (photo detector 20 shown in drawing 1 and drawing 4 ) 
whose photo detector location when carrying out outgoing radiation of the light from each light emitting 
device is 5mm in the optical bus of an example and each example of a comparison. A black dot is a result 
when using the optical bus of an example, and a white round head is a result when using the optical bus of 
the example of a comparison. 

[0032] When a light emitting device location carries out outgoing radiation of the signal light by optical bus 
30 of the example of a comparison from the light emitting device which is 135mm, as shown in drawing 6 
Even if most signal luminous intensities received by the photo detector whose photo detector location is 
145mm are zero and it is the signal light which goes to the signal light outgoing radiation section 3 1 by the 
incident angle smaller than critical angle thetac =42.1 degree Since the reflective component in an end face 
23 increases so that this incident angle approaches a critical angle, as a light emitting device location shows 
greatly the signal luminous intensity received by the photo detector to dispersion and drawing 6 , a light 
emitting device location follows on becoming large, and the signal luminous intensity received by the photo 
detector becomes small. 

[0033] Since, as for the optical bus 10 of an example, the signal light outgoing radiation section 14 is 
equipped with the optical diffusion layer 1 5 on the other hand, Even if the signal light spread in the signal 
light outgoing radiation section 14 from the optical transmission layer 16 spreads in the signal light outgoing 
radiation section 14 by the larger incident angle than a critical angle This signal light is diffused in the 
optical diffusion layer 15 which the signal light outgoing radiation section 14 has, outgoing radiation is 
carried out from this signal light outgoing radiation section 14, and as shown in drawing 6 , even if a light 
emitting device location is a light emitting device in the location which is 145mm, signal light with a 
reinforcement of about 1 microwatt is received. 

[0034] Moreover, although it is spread with breadth in the thickness direction of the optical bus 10, or the 
array direction of a photo detector according to the optical diffusion layer 1 5 by optical bus 10 of an 
example even if signal light spreads almost vertically to the signal light outgoing radiation section 14 If 
signal light spreads almost vertically to the signal light outgoing radiation section 31, since this signal light 
will not almost have a reflective component in an end face 23 and outgoing radiation of the greater part of 
this signal light will be carried out from the signal light outgoing radiation section 31 by optical bus 30 of 
the example of a comparison, The signal luminous intensity by which the optical bus 10 of an example is 
received by the photo detector as compared with the optical bus 30 of the example of a comparison becomes 
small. By optical bus 10 of an example 1, as shown in drawing 6 , the signal luminous intensity by which a 
light emitting device location is received by the photo detector rather than the optical bus 30 of the example 
of a comparison in 0 to 75mm is small. From the graph of drawing 6 , the optical bus 10 shown in drawing 1 
is understood that dispersion of the signal luminous intensity received by the photo detector by the light 
emitting device location is smaller than the optical bus 30 of the example of a comparison. 
[0035] The result shown in the graph of drawing 5 and drawin g 6 shows that improvement in S/N and the 
signal processor with which the cost cut was achieved are obtained by using the optical bus of this 
invention. 
[0036] 

[Effect of the Invention] As explained above, even if there is a temperature change etc., according to the 
optical bus of this invention, outgoing radiation of the signal light which carried out incidence from the 
signal light incidence section is certainly carried out from the signal light outgoing radiation section. 
Moreover, according to the optical bus of this invention, there is little change of signal luminous intensity by 
the incidence location and outgoing radiation location of signal light by which outgoing radiation is carried 
out. 

[0037] Moreover, according to the signal processor of this invention, improvement in S/N and a cost cut are 
achieved. 
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3. In the drawings, any words are not translated. 



DRAWINGS 




42 46 

[Drawing 3] 



s 



60 




[Drawing 4 ] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/13/2006 



JP,1 1-041 172, A [DRAWINGS] 



Page 2 of 2 



30 



/ 







^ • 31 


13- 








i 





19 12 



16 



10 
8 


O 

o 

o 




6 


• 




9ft 
& 

4 

(*W) 


• 

• 


o 

• o 
• 

• 


2 




• 

o • 


0 




L— L 1 1 1 1 1 1 1 ftp 



30 60 90 120 150 

(mm) 



[Drawing 6] 

10 ' 




50 60 90 120 150 

ftftn^ibm (mm) 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/13/2006 



as) Bxsmm (jp) 02) & ^ ^ It & $g (a) mmmmmm 

#RPR1 -41172 

(43)&WB Wcll¥(1999)2£12B 



(51) IntCl. 8 
H0 4B 10/00 
G 0 2 B 6/00 
H0 4B 10/14 
10/135 
10/13 



F I 

H 0 4 B 9/00 

G 0 2 B 6/00 

H 0 4 B 9/00 



Z 
C 

Q 



(2i)diss# 


ftH¥9- 195871 


(71)HHA 


000005496 










(22)tfJ8SB 


^9^(1997) 7 H22B 










(72)8W# 


mm 






















(72)5!^ 










»^;n»sffi±iP^#»r^43o ^u-> 














(72)»W# 










»«;ii©JEfii±a5^#iirrsj43o ^u-> 














(74)ftSA 













(54) [&!ilJ<Z>*«fl 3fe/tX**tWI*ia»B 



(57) i%m) 

M¥*#S] 0**-T5fil#3tffl»SBl 4K, 




#i§¥11-41172 



[»*«2] 

fftt$ft£ftl©EIIg£& 

**U IMEft AWLfcflT* 

fcflr** srtt* l r r. ©« tutttt** h am- s % 2 

WieB 1 ©IMlK««fcJ;U!fiflfB^2 ©le]SS*«£. WE 
SB 1 ©E»**K«t«Sixfc(S#3tliJ»JBiJl»IB{i** 
7Jtt«fci8V*-CWE*/<^i:tt^*iiS4:i:t)fc, MC 
fB 2 ©BKStttitfNt SiifcflT *3feA***#liWEflHS-* 

Mass., 
[0001] 

i%w<Dm-tz>mim] 3fcflr*©e**ii 

3ft'<x, ^itf*©^*^^^-*©^^ 
10 0 0 2] 

[«*©SE«] M*ftttftfllBK (VLS I) ©H»fc 

«#*©»«« 3 * * * t mm 1 1- s at m r - * 

ftlwi^M^HbSriSftSwtlcJ; 9 &?iJ'<.x©I!)fftig 
©foitfHfeii-cSfc;^ ttM^m*raftRBIIS 

?«/<^©»f^a*KJ:oT*(IS*ft5rtt*)5. * 



2 

tz, mP<x&m£Mo& ! &&Mc £h%M.J4X (E 

MI:Electromagnetic Inter f 
e r e n c e) ©WHt^^X AWMSiiftfaiClttl- 

[000 3] £ ©i 9 fclHH«rtf*Llfe7IJ'<*©»fBg 
«©lfil±*BI5fc©K, W^-3#V 3 >J:W 

»9@ BMmE4Ninini*d 15C01, p 

10 p. 2 0 1~2 0 2 J ^ ITH. Tomimuro et 
a 1 . , "Packaging Technology 
for Optical Interconnect 
s", IEEE Tokyo No. 33 pp. 81 
~8 6, 1 9 9 4J, IT?PH&> x-VV Fo-^^ 1 9 
9 3f4fl^ pp. 5 2~5 5J| (CfBfc^ixrv^J: 

[0 0 0 4] 

4 1 0 4 2*4i«Ktt» ft*. *MM>**/»*f , '< 
«i«BI*Sii-C*J«J, *£KHt, #[HlSSS«©«»ilS 

i£ffl©itmT-*'<*^tiig£*t-t^5 0 r©^-c 
tt, *5itt©@»»fi*»fe*ows^fcflr*jti4J» m 

fc"T'<T©[El^S«l-'f5jt$^5 < , Cl©fc©, {f-§-{5 

©3fc/m««*a«*s J: tnt js/3taE*asKftffi-* 

tiaj^K*©WlfiJ*$:»t5. #@KStRffi2K© 

»*/S3fc^<^ ^©**6Wft[l-&*>*^fi'**3ii1-'< 
■C©EgS«tt!P3t*«lKig^ UTV>5 £ t &>mtt£ 

i^5fc», wfti-s^-^ejaasiB©^ 

^^4Lx-^©e^^^«$tv^ 0 tit, 
rirf^tt) 7-9 ©giS^S^IS41-5 £ t 

t^astis. * bir, #is]ss£to5ii?ij(cias$tiT 

so r-CSBK*»«J*uTL*3©-C. **LSr*t5fc»©jfe» 



1-41 172 



3 

#Jft1-« 0K«RO**H«SiiTL4 

[0 0 0 5] rttfcroa^. S*SWS:ipJfflLfclHlg& 
SStiSWO^-^eaig^i: U, $fM8§ 6 1-19 
6 2 1 0#4}«ICI4, ¥fTfc2ffi«r#-*-5, ftBfcfcMI 

flT&?& «fc tfSttSS^K £ 0 «J* * *Vfc*8§ LT H 

©#5*;Tf4, ljS*»6«*e>lifc*fcHJ64Hfci*R: 

S&tf- KWtrlHJBWlwtttt-r 5 r. i #"C# 4v*£ ^ 5 M 

WhMWfcfco. 4M£fc**t>«Lv*fc», 

*i5. SfeC, @»SSIIi©SBttfl|«H[^u-h3iiiit 
Eg $ ftfcHtff &? fc <t tfRH** K i. tiZtz 

ft, ia»ws*6*Ka#*t"fari:*T#"fitatt 

[0 0 0 6] #3gi?l3f4, ±WH»fc**. 
[0 0 0 7] 

[i!|jg&fi?#:1-5fcft©#IS:] ±EgW&«$1-5#& 
tLT, AttLfdf^*£ffi»LT£jt1-5*^*£& 
ffli-srt*s#xbttS^ £©<fc 5 &*'<*£¥!«£ 
flaRI-Si, flH5-*©A*t{fciIfcJ:oT, *>5lo©tti 

W5?OjKvMI**frl(iai-5«W*r4C 
^©fcft, J &wj£v>^^5 S /^UVv f 

Ka£LfciaiM»:tt«:fT5j&s#*>3a J , isv^+s 
S /^uyv ; {cji^L/-ciEigSsa;tfi±^-efc'5 s s/n© 
{TPS 5 , YTv?-kft< fcv*5RM4*fcS. 
[0 0 0 8] -tiT, #3PJ!©*^*t4, ±ESltt£ii 

£45, |«t**v*fll#*03l«©»b*^ft 
^tfcot, lf#*#A#t£ft5lf-5§-*A#tSl5£, ft 
^*#ffl#t£ix5ff^*am&t, ±B(S^-3tAW»*> 
&AWLfc{f#*tr«#*ttm»fcfc*-*-5*'<**fc 

rt LT * fctt-U-**rit«t LT i ©ft %rft,mm> 
[0 0 0 9] #36W©(t#»aS!ttt, 

(1) s# 

(2) flr#3t«rffljwi-5flr**wst*B*i«tw»f3#*ai 



4 

@K*«t«Stbfc» 1 ©IeISSS« 

(3) «#**A^S«**Atf**siUWt**A 

mm*?:* o mt&imi&ztiiz% 2 ©asgss 

(4) ±ESftf-@££ftfc, ffi*3t*AW**u5flr* 
*A»Sfl<!:, fi|^-*^fflltSiiS«#3fcW*t»t. ±E 

1-5*^*##fc£WL, ±Efll*3fcAlt«#, AW£ 
■o iifcflHj-**r*/<^*#rtfcifii»tTtt:«rf5*tl:«!#a 

# lt r ©«**U«t»a> fe HJlrt-6 a 

(5) ±E^i©iei8SS«fcJ;tJ { ±fe^2©ii]sgs« 

«\ ±EfS 1 ©BBg«K»*$;ftfc«^*ffi#tBS;&s± 
EfM-*AWWfc*i^T ±E*'<* ft5 £ £ t 

k, ±e?& 2 <D®%,&mmm s *ifcflnwi67jww«± 
[0010] 

[*«©*«©#«] ar, *»w©*is««k:o^t 

HI (4, **W©»U 
1-¥ffiB-C*>3. r©*^*l 0f4, fflr#*sJSA»*ii 
5ft#*A»ai 1£, flr#3t*tWt**t5flr-U-3tttHt 
951 4 t N {f^3tA#ta51 lii»feA«Lfcfflr#**rflr-» 

jtmitgpi 4(ceffi-r5. 1 o**«:*i-jteai 

JBietSrWLTWS. «^-3tA*tg|51 1(4, AJttfc 
«^3fc«r*eiSJi 1 6 K:i^rfCl£Stt5«5 1 ©3tfefcS 
30 1 2?r{ix.Tfc'5, r©3tfeticJil 2tt3tejHH 6© 

6 L-cr©«# 

*W»« 1 4 *»e>aj»i-5* 2 ©ftttfcS 1 5 5rfflxT 

*j "9 , r ©attiica 1 5 14, %£%jb i6©, K&mia 

1 2 /J5^<f $ Mtmfi t l45*fffi©ffiffi(-«# $tlTV^ 

[ooi i ] ifc, z\<r>%'<x i o ©flr-S-ttAatSB i i 

I©HBl3CjBoT, Sft©***^ (I31T'J43o 
©^3t5H^l 7, 18, 1 9 5r^r) ^lEJiJ^H, ^© 
40 1 0 ©ft #3tfflWlfB 1 4{Ri)©ffiE2 3(CffioT, 

IS*©^**^ (roHtli3oO$JfS« ; f2 0, 2 
1, 2 2^-T) #E*l3iVCfc?K IS**?-, §** 

AWSB1 1, «-»*Ul»«Bl 4 fc LTV* 

l4{f#*AMSC 1 ll^AWL, fll*3tA»»l liS{ix 
TV*-5*fc»Jil 2T*eiill 6rt(i|6](tTa:«^tL 
T*eiSll 6rt^fiffib, «-WEHttt«l 4**1-5 
*tt«Sl 5t?lt*LTi©flr#*ffl»»l 4*»6fflW 
so L, #S**^T*S*^tl5„ 



®fflW-1 1-41 172 



5 

10 0 12] 1 OWftg&Jll 6(4. J¥£ 1 

mm, -ffl©;6£ 1 5 0mm©IMttl:«^nfcP 

mma (tfy^fvi^^y U-H -cff^ft-ci^ 
2, l 5t»i, i/V-tHkoffl&itUfi.ZtiltW-Zl On 

»7^/VA©t£«[!!§tt(4^t4;»:^*^H(Slf LV\ 38 
fti?t?-(4, 3§ig&ft6 8 0 nm, ttj^&g 3 mW© 

K-C&t), S3fe* J ?-»4S3tSO. 7mmOS io 

[0 0 13] r©.fc5K#?f££ftfc3fc'<*l 014, ff# 
*a»» 1 4 tfXKRl 1 5 4r«*.T^5. rrtN fa 
#)tfflWg|5(-*i£«5:l^{ixTv^«ev^^(ioVN-c# 

(4r<osffiB-e^s*n-5fcfe, flr#*ffli*»*»e>fli#* 

(4tH»£*t-f, o*9**Sl^T?flr**tt***Jiftv^ 
HitJ:*f3t^l0lc*sv^-Ctt» ±IE©<fc5lwff 

&b i e *>e>«^3tta»» i 4 te«H-5«-^*^Bff 
*>, r©«^-*tt<s#*wit»i4as^rr5*4t«uii 

5 -cteftSfi/r r ©« ^tttMttB 1 4 ^fflftStVS, 
[ooi4] £fc, rrofr^ioii, ±&<Dt5\zfg 

aMii6^fefli-»*wi«si4K^j*ufcflr**tt, 3t 

^^Ofl|I**|«l^a3t*T-©EJiJJ6ri6lfcj£*JO*!i5 6>it 
T(4, {t#3M*flHJ-ftffl*rtl$ 1 4fc*tL«£SiS»::e* 

u-tt, rofs^3ttt. 1 oom&fifa^&ytm 

«BK*ttWI«iit.TV^ftv^5l£^i:JtlM-5i:. 40 
[0015] Stot, Hi d^f*'** 1 0 (4, h% 1 

*9, r©*/<^i on, Ji/isjsjfc*^ (#J;iff, % 

7*, 9) a»feflHWfe*AltLT 

t>, *5t3d?-{cJ:5, *>5 lo©S3t^t?S)fe$ttS 

[0016] dt. Hi fc#-f*/<* 1 0 

112, 1 5(4, ->y ^©ffiWJSASftfcT* y/w 50 



5 

TVXfttf. «»©tmfc»IBJS»##fc©ltetftttt* 
T-fc9, ffiJftiUTtt, ^y^Wfl-t-A-fvK 

[0 0 17]ifc, 3fc&«®12, 15(1(4, 

ft ^7tffl#t&{ftiJ©SSB£f-> K7*7* hffifti? I- ±ot 
aSftLTt)«tl/\ tfi, H 1 t^-f-Jfe/^ 1 0 14, jfc 
1 6 &&W LUtitm 1 5 "Ctt«rt-5«##0> 5 
*>©, r©3fc&ffcSi 5 ^Siii- Sfl^^SJt^t 1 
S3ttT*3i5, JteiSJB 1 6 SrejH-5«*3t*«ai*J: 
<S« : feS)t$ttSfc»(Cf4, 5(4, % 

mm 1 5 *»ii1-Sflr*#0i*S#, ftfcfftJf 1 5 t* 
KWLft£&Si 6rtttlciRiA»5***©l**J:0*:* 
^!l***i-J: 5 Kfll ******** kmw* u 

[0 0 18] 02(4, *»W©»2lllS»ffi©i/-htt 
!-»M^^fc3t/^©»fffiiaT*fc5„ r©»fffiiai4, Jt 
^©ff$^|pj©»rEia-C&5. r©3t/^4 0(4, ft 
#-*^A4tSii5«#3tA*H»4 1 t, «#3t^WJtS 
ft3ff-f§-3fettJ3t8l5 4 4 t, {f-§-3fcAStg&4 U^AWL 
fc{t^Srft#3tWSta4 4 (-e»1"5, )t^4 0* 
*«:4-J-*eiSJi4 6i:S:WL-CV^. ff^*A»gC4 
1(4, A»S^fcft^*S:3feeail4 6(C|Bl(tTt!£fti- 
53tt£ftl4 2J:ix.Tfc!) 1 r©3tfeftl4 2(4, 3fc 
fiaW4 6©iBiiifc*«*iiTv^. flr-»*HM* 

4 4 14, 3fc'<* 4 0 ©ft ^TfeAWSB 4 1 f J t ttRJ*fl| 
KKltfc*vrfeOs r©{f^*ttiWSI54 414, ftfS&S 

©«#3ttilWSl54 4;5>e>ffiW-r5)t&*tS4 5 

v^s. *e^S4 6©, %mkm4 2KWi%$iitz.y&w 

t f4£*M»l©4&® (4, r ©JtfiiSJB 4 6 ©*KB(c*f t 

K. «#3tfflit»4 4*Jfl|*.TV>5*a:»«4 5jJJ»# 

[0019] ^fc, 4 0 ©ft #3tAltgi54 1 «© 

fflI4 3Cfiot, ttftO***?- (H 2^1410©^ 
3t*^4 7©*Sr*r) tfffflZtl* Jt/U4 0Ofl(t 
7fe(±iltSP 4 4 «I©±*-(C(4, i ©ft ^3tffl#Si5 4 4 fcfS 
oT, ffi*©^*^ (lll2T*l4lO©S3t*^4 8© 

L, «-§-3tAStSB4 1 #fflilTV^*lt*S4 2T*e 
aH®4 6 (cr&](tTft£m^tb, «#3tW4tiB4 4fce*H- 
6o r©«#*W»«4 4fce»UTtfcfir#JfeH:, * 
l£«C« 4 5 VStKm* 4 8 ('|6](tTt£« L/f * ?>K#t L 



&BS¥11-41172 



7 

[0 0 2 0] ft #7tfflW$t4, H 2 K«tJ: 3 fc, 

*■ J: v\, H 2 4 0 tt, 

14 6 L*tt»* 4 5 ffettt Sff #}fc© 5 *> 

a3t*^-CS***b6fc»KB, 7fcS£«Jf 4 514, Jfcffi 
M45 *KWi-*flr**©MlflE* J , *«*■ 4 5 £i§ 

[0 0 2 1 ] B3f4, #^©ff^&3$IB©-3li£ff:* 

»$^i-«j*iri»b-c*5. 0 3 iz.^-rm^'m&w. 6 

0Sr«fi)c1-3Sf*5 l*g|C|43fe'<*5 Otm&ZtlX 
r©)fc^*5 0f4, H 1 \z.7F-f%;<7. 10^r^7 
•7 KJi 5 2 -C&A/fc* t © i , %WSLM 5 3 i 
S L"Cfl|J$cFtl"CV5. tfc, ft#«H18*6 0tt, 16 
)tif5 4, S**f5 5, fcitfS*lElli&5 6#fMfc 
£*Xfc|fi]i8S«5 7t, Sf*@^g|55 8t^ii^T*3 
19. rcoSf*H£355 814, BIM&R5 7fcB*SJlfc 

ISftKt^ 5 4 5 o ©fi#}tA#t£|S i i i:*^t 

3^<^5 0tfe^Sii5ti:t>l^ g*** 5 5 #3fe'< 
^50 COfS ^-5ti±J*tm5 1 4 fcfcVT, 5 0 

[0 0 2 2] r©i5fc***iifcfS#ftyiifi[l6o 
(4, S^llIgS 5 6 -c«ia$iifc*«« ##383fc*t* 5 4 
tHS^*l-**S ix5 fc , £ ©if #3ttt(t f-ftAltSB l 

2T»3fega«l 6fcfo»tTifc»i*;ft» m#3tffl#t85 1 4 

*f±. 5-ejt»uri©flr-»3twjH»i 4a» 

fH§-(4, SiJ©li]8gl£5 7©«iHEl8§5 6»CA*l£*i 
5. 

[0 0 2 3] r©{f-SB!yi$£tt6 0©}fc/<* 5 0(4, :? 
7 5/ KS5 2*5iV3tKHKS5 3Sr[lxTV^fc», R 

5. r©fg#ftia3gfi6 0(4, 3fc'<*5 0&ffi;t 

TV ff#)fc©AWf4«^ffl*f{4fiii<t5, */< 

7. 5 0*>blWt*ii5fll*3t©»a©3Eft:H: / >*< , 0 
l&gfcK&i^ftSm^lelftroKff^aT-fc'?, S/ 
N©|6]±-«&\ = * h^^HibftSo 
[0 0 2 4] $P>tc, ^ggBOffi^&JlSBtt, BBS 



[0 0 2 5] 

[SUM] WT, *»M<o**«tov>TttW-f S. r 

i4, m^mttmzmmz&zffiz-x^fa^mm 

[0 0 2 6] HI 4 14, Jt&W©)£/<*£^-?- 5 PB0T'*> 
5. rroBWiftWKfcfcoTtt, 01 &|i]-©1tlricg& 
ICI40 1 IC# Lfcft#i B-0>*?**tt LX* U 0 1 

,&I4, 0 41^1-^^3 0©{§#ftfflW8B3 1#, ID 
1 1 0 ©flHHtettUt* 1 4 ^ffixTV^Tt 

ffitfcjf 1 5ttffi*T^ftV\£©*-C&5„ 
[0027] II 5 (4, Ell, 04 (C^-f^-gftiif ^-T'g 

Mil, JHIffl. Jfc*M*ft*ft©#'<;M::*5^T. 13 

1. 04l^-f^3feKl^l 7) *>e>*«rW»Lfc^©«- 
3***?£*Sftfcra#ft©»flte*-t-. 1*114, H 
Hfe«9J©3fe/<* v\fc i # ©»£T?& 9 , 6 Al4Jt«0iJ 

[0028] VcMM<o%/<x 3 o r-(4, 1 6 

b{f-§-7tffllt^3 1 te£aW-5te#-3fe#ttJM! <t D >t>A 

3tl4, Jfc/<^ 3 0©, ff#3tttlWSB 3 1 fiiJ©4Bffi 2 3 T* 
^:5*ti-5„ i©JtiS!«SJ©3t^^3 OTIi, 1 
6(4PMMA^fflV^TMie$^T*5 , 9, w© PMMA^r 

m^xmkisMzftfcmm 1 6 ©JB*f*i4 1 . 4 9 -ea> 

*3, ^M©JBilf*l4S^l-C*>5ji»e>, ft-^3tta 

WgB3 lfc|R|*»ore«i-5«*3tKHi-6B*A«c 
14, 6 C = s i n"l (1/1. 4 9) =4 2. 1° ttt 
5o tot, B6lf^e c =4 2. 1° J;^3t*#V^Al^ 
ft-Cflr*Jtffl»H5 3 1 ^Kn*»5flHS-3tttflr*3timt»3 
1 ftij©«® 2 3 -C££#t L, JtlWH©*"^ 3 0 T*I4, 

S3fc*^teg!iS 1 4 0mmW±©ttB(-fc5S7t 

*^t-(4, S7t$l^5^f#7t©3fi«(4^^t^i*^DT•fc 

5. Eg#^e c = 4 2. 1° J:0fc/h3v\MW! 
■CfSf-3tWWg|53 lt|6l^5fi#ifC*)oTt, r©A 

waaMWMiKiifi^a, *SB2 3-c©s#t^^tg^ 

1"5fc©, flHJ-*ffl«»3 l*>feffl»*ii5flr#3to» 
S(4, S7t^©SS?iJ*|6)T-A%<(4e>ot, 05{^ 

[00 2 9] SJg«-!|©7t/<^ 1 0 (4, ft #7tffltt 
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a»bflr**ait« 1 4 \z^mm^%tm^ 4 5 1 

**V\MtaTflH3-ftffllt»l 4l^g#LTt>, r©<f 
ixTr<Dft#3tffllt»l 4a»e>ffl#t£*t, 051^1-4 
^T&ott, 1. 5 M W~2. 0/iWg£g©3£g© 

[0030] tfc, 10m flns-flta 

MSP 1 4 tfttttlftJB 1 5fr«jLTV^^». flHJ-fttMt 

u\ 4Ki^*>o-ce»rsflr*3fe*si©flr#*m»«i 

3 Om {f-^MMt-55-3fcfcblt&3 KdjftLT 

j£##(ii:A/i'/.e< , i©«#*©*»5>tt«#*Ul*t 
3 l*»P)UlM$tLSfc«), l£160!l©}fc'<* 1 0 »4, it 
«09©#/<*3O£itt!rt-3i:, SttJlf^-eSfcSixS 

< 45. Wm 1 ©3fc'<* 1 0 T- 
ft. 0 5 fcjj*1-£ 5 S3t^fi«^0mm^?>8 0 
mmOllt'li, Jttf5^©)£/<X3 0J;l5t.S3t^T- 
S*$n5©#*<0SfcS*S/h$ < 4oTV»5. 15©^ 
77i>f,, HJSfisjro*^ l o »4. itifc0!l©3fc/<* 3 o 
4>)t>, ±5, g3t£*i5lf^ft©3iig 

[0031] 0 6 14, 01, 1214 {ZTpi-^-m^tM^lb 

fc«#*05liaESr*i-^7 7-C*)5. ^7 7©««l(4, 
HUCT, Jttfc0J*;ft-e*v©3fc'<*tc:i8^-C, ft#3tAlt 

VMT, «-IS3t*^?>3fcSrffi^Lfctt©, SftJfrHfc 
fi^5mmT'fe5§:7t*iF (HI 1 , 0 4 fc^H-gftiff? 
2 0) -CS**iifc«**©»««r*i-. H:*U4, *iS 

3t^4rfflv^it©^*-efe5 0 
[00 3 2] JtttWOJfe'^ 3 0 T*(4, «3t*^e»*S 
1 3 5mm-efc3»#**a»6flr#ft&ffl»Lfc»£, 
06l^i-«fc5J-, £3tSH4£1i#l 4 5mmt?*5S 
3t*^-CS* S ft5fl#)fe©3£*f4l5 1 A/ b'Va X'h 
<9, S^6 C =42. 1° «fc!3fc/h£^A#tfl 

■CflH9-*ffl»«BJ3 lK|6l*>5fi#3t"C*oTfc» r©A 

«a#ttjMifcifi-3<6. jbb 2 s •eoRatjaasjsjt* 

3telimfcil#*#<fc5fc#fcv\ S**^TS3t*ix 

[0 0 3 3] HMIJ©tt^X 1 0(4, {M-TtfflW 

ftl 4##*S*JBl 5«r**.-CV*5fcft, ftfc&Jf 1 6 



(6) 

JO 

*»e>{t*3fet«»* 1 4 ms**- 5«*ft#BWM& «t o t> 
*#v\*tta-eflMj-fttMt»i 4(ce»tTt>, r©« 

^Tt^iB^l 4 5mm©{4S!-*)5^7t^ 

So 

[0 0 3 4] 1 0 1?(4, (t#*W 

io ftjfl 5fc£93fr**l 0©J?$^|fi]^*^©E?iJ 
^|p|^i£iJSt)*>55P>fi£»:-r5* s , tWJ©*;^* 3 or- 
14, flHWfcffllt»3 l 

1-6 1. r©flH§-3fcttJSB2 3TNDKltfife£#BiA/if 
£*l57i*, HffifiSI©*^^ 1 0(4, ttMffl<Dyts*X3 

otjttsi-s*, S3t*^-es*5n5«-§-3t©aifttt 

/hS<&5. 1 1 0 -Ctt, H6t^-T4 

5t-, M^fiB ! 0mm^?)7 5mm©®fflT-(4, 

H:IM!©*'<^ 3 o 4 19 fcg*** -eg#Sii5ft-*3te 
20 o^»]^<*otl^o 06©^57^&, 111: 
1 0 (4, Jttfcfcl©*'" 5 * 3 0 4 t) fc, 

[0 0 3 5] 05, @6©^7 7{^Lfci^*^f>. * 
^©Jt^SrfflVSr irfc4 t), S/N©[6]±^, = 

[0 0 3 6] 

fflWSix5ft#3t©^S©^'fkJ4'>4v\ 
[0 0 3 7] *^B^©{f-^«! ! a^»(:4^(4, S 

S>5o 

[H 2] **^©m2H»ffi©3fc^^©»f®llT*$) 

40 5„ 

[0 3] aW8W©flr-9-4aa»*©-«S»««r*i-«J« 

[05] Bl. H4|i*1-#3t3t* : P"eS3t*ix5ft* 

[0 6] Hi, H4K*+«8**«»6«***ait 

gS:*1-^7 7T-*)S, 
so [^#©|ftBJ] 
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(7) 



11 

10, 4 0, 5 0 

11,41 it #3t Alt* 

1 2, 1 5, 4 2, 4 5 ttttftl 

1 3, 2 3, 4 3 *gffi 

14, 4 4 f9**tli»» 

16,46 

17, 18, 19, 47, 54 38 ft*?- 



7^ 

2 0, 2 1, 2 2, 4 8, 5 5 S**^ 

5 1 Sffi 

5 2 tryyYM 

5 3 3tSMXl 

5 6 m^@K 

5 7 0&gffi 

5 8 s^a^a 



II] 



[02] 




40 



T 

46 



[04] 




30 60 90 120 150 

SttiK-T-tt* (mm) 
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(8) 



(16] 




30 60 90 120 

(mm) 



ISO 



(51) Int. CI. 6 iSgiJIB-^- 
H0 4B 10/12 

<72)*W# jg# -£ 



(72)%^# glffl & 
(72)»W# jfrffl ft* 

^Jnmsffi±sP4 3 #Br«43o ^y-v 



